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(54) CONTINUOUS UNE TRACKING DEVICE 
(57)Abstract: 

PURPOSE: To improve the accuracy of detection and 
also to shorten processing time at the time of extracting 
continuous lines such as white lines on the road while 
successively tracking and setting windows. 
CONSTITUTION: The output of a picture input device 1 
for photographing the state of the surface of the road in 
front of a vehicle is inputted to a picture storage means 
2. A window setting means 3 and a white line extracting 
means 4 are respectively connected to the storage 
means. The white line extracting means 4 detects the 
presence of the white lines by edge detecting processing 
inside the set window and a detected result is 
transmitted to the window setting means 3 and a 
reliability calculating means 5. The reliability is obtained 
from the degree of the capability of edge extraction at 
the reliability calculating means 5 to be transmitted to a 
window width deciding means 6. the window width to be 
set next is decided narrower as the reliability is higher 
there and the result is transmitted to the window setting 

means 3. The window setting means 3 sets the window of the fixed width on the extended line 
of the applied extracted white line. 
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* NOTICES* 

JPO and NCIPI are not responsible for anydamages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] A window setting means to set the window of predetermined width of face as the predetermined 
location in said image, A line-extraction means to extract the line which exists in said window set up by the 
window setting means, A reliability calculation means to compute the reliability of the extract result in the 
line-extraction means, Successive line trace equipment made into the production top of the line from which 
**** of the width of face of the window set as a degree according to the size of the reliability searched for with 
the reliability calculation means was set up, and it had a window width decision means to send it to said 
window setting means, and said predetermined location was extracted by said line-extraction means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment used In order to detect the white line formed in 
the path on the street in order to extract [ for example, ] the width of street (field) about successive line trace 
equipment. 
[0002] 

[Description of the Prior Art] In order to perform road recognition, the surface information on a front road is 
incorporated with the camera attached in the car, and the white lines (Chuo Line, vehicular-traffic band 
boundary line, etc.) which perform a predetermined image processing and are located in right and left are 
extracted, respectively. And between the two extracted white lines can detect with the road field the self-car is 
running. 

[0003] And as the approach of the above-mentioned image processing, it is possible from the 
above-mentioned white line being a successive line to take the following methods. That is, by setting up the 
window (area being set up so that a part of one white line may be included) of the range of arbitration into an 
image, performing differential processing to brightness etc. in the window first, and detecting an edge, the 
white line in a window Is extracted, then, a migration setup of the window is carried out on the production of 
the white line, and extract processing of the above-mentioned white line is performed in the newly set-up 
window. And the white line (successive line) can be pursued by repeating the above-mentioned processing 
and performing it. 

[0004] Since the area of the differential processing object perform in case an edge be detect be also small 
and it can carry out while incorrect detection decrease according to this method , since a white line's 
existence part can be predict ( it be in not the whole image but a window sufficient ) , high-speed processing 
can be perform and it become possible to cope with it like a traffic information also to that to which new 
image ( animation ) information be serially send on real time . 
[0005] 

[Problem (s) to be Solved by the Invention] According to the place as for which this invention person did 
learning, by the way, the detection precision of the white line (specifically edge of a white line) formed in the 
road front face When sign precision became [ the edge ] high notably when the difference of the brightness 
on the front face of a road of the perimeter immediately after formation etc. was clear, time amount passes 
comparatively or the front face of a road is dirty on the whole on the other hand, the boundary part of a white 
line becomes indefinite and the phenomenon of being hard coming to carry out a white line extract arises. 
[0006] Furthermore, a part of white line may separate or be dirty, it may be hard coming to extract partially in 
that case, and detection precision will vary by the location. 
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[0007] However, since the width of face of the window set as a degree by the above-mentioned method was 
immobilization (for example, if window width is set up narrowly, since ability to detect will decline), when the 
edge of a white line becomes indistinct as mentioned above, detecting becomes impossible, and there is a 
possibility that a trace of a white line may become impossible. Although possibility of extracting it also with the 
edge of the white line in the case of being above becomes high on the other hand when width of face of a 
window is conversely made large, possibility of detecting the noise which is not the edge of the white line 
which should be essentially detected in connection with it also increases. Consequently, when the edge of a 
white line is clear, the evil in which detection precision falls on the contrary is caused. And since processing 
area becomes large, the problem that the processing time also becomes long is produced. 
[0008] The place which this invention was made in view of the above-mentioned background, and is made 
into the purpose aims at improvement in the detection precision of a line, controlling the effect of a noise as 
much as possible, and is to offer the successive line trace equipment which can shorten the processing time 
further as much as possible. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, with the successive line 
trace equipment concerning this invention A window setting means to set the window of predetermined width 
of face as the predetermined location in said image, A line-extraction means to extract the line which exists in 
said window set up by the window setting means, A reliability calculation means to compute the reliability of 
the extract result in the line-extraction means, It considered as the production top of the line from which **** 
of the width of face of the window set as a degree according to the size of the reliability searched for with the 
reliability calculation means was set up, and it had a window width decision means to send it to said window 
setting means, and said predetermined location was extracted by said line-extraction means. 
[0010] 

[Function] A window is set as the predetermined location in the detected image. At this time, it adjusts to a 
location where one line exists in one window. And the line which exists in the window is extracted using the 
various detection (image processing) approaches of edge detection and others. Subsequently, the set-up 
window is reset on the production of the line, and a line is extracted again. Henceforth, it carries out by 
repeating this processing, and it extracts, pursuing the successive line which exists in 1 image. 
[001 1] At this time, the reliability as a result of extract processing in a window is searched for with a reliability 
calculation means, and since the probability no line actual on the production of the extracted line to be 
becomes high when reliability is low, the width of face of the window set as a degree with a window width 
decision means is set up widely. Moreover, since the probability for an actual line to be located on the 
production of the extracted line becomes high when the reliability of an extract result is conversely high, 
window width is set up narrowly. And a window setting means is operated based on the setting result, and the 
next window is set up. Since the width of face of the window which can extract a line certainly, and Is set as a 
degree when reliability is high since the width of face of the window set as a degree becomes large becomes 
narrow by this when reliability is low, a possibility of gathering a noise decreases as much as possible and 
processing area becomes narrow, high-speed processing is performed. And since the probability for the 
following line to exist on the production of the line extracted before will be high even if narrow, it is extracted 
certainly. 
[0012] 

[Example] Hereafter, an accompanying drawing is made reference and the suitable example of the 
successive line trace equipment concerning this invention is explained in full detail. Drawing 1 shows one 
example of the successive line trace equipment concerning this invention, and explains the example applied 
to road recognition equipment by this example. 

[0013] As shown in this drawing, 1 is picture input devices, such as a TV camera and a CCD camera, can be 
attached in the front predetermined location of a car, the predetermined-near reflector glass location of the 
vehicle interior of a room, etc., and can photo now the condition of the front face of a front road. It is inputted 
into an image storage means 2 by which the output of this picture input device 1 consists of a frame memory. 
This image storage means 2 memorizes the surface information on the road detected by the picture input 
device 1 as a shade image in this example. 

[0014] Moreover, the white line extract means 4 is connected to the above-mentioned image storage means 
2 at the window setting means 3 list, respectively, and a window is set as the predetermined location on the 1 
image used as the processing object memorized by the above-mentioned image storage means 2 with the 
window setting means 3. Resetting which the initial window first set up to the image specifically sets the 
window of a comparatively large area as the predetermined location (lower part part of an Image) set up 
beforehand, and is performed 2nd henceforth is set as the predetermined location where the lower side of the 
window of resetting touches the surface of the window set up last time. And the location of resetting sets up 
fundamentally area including the part where the white line on the production of the white line located in the 
window set up last time exists based on the Information signal sent from the white line extract means 4. 
[001 5] Moreover, as opposed to the inside of the area of the window set up with the above-mentioned window 
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setting means 3, the white line extract means 4 performs differential processing using the operator of Sobel 
etc., and detects the edge of right and left of a white line (the yellow line which shows No Passing is also 
included). The value of positive/negative is given to the edge image at this time. Thereby, when it scans to an 
one direction, on the boundary which becomes a white line from the part for the usual road department (part 
in which the white line is not formed), since it becomes bright, fon^^ard peak value appears, and negative 
peak value appears on the boundary which becomes the part for the usual road department from a white line 
conversely. And between the peak value of these positive/negative serves as a field (width of face) of a white 
line. And starting differential processing is performed one by one for every horizontal (the direction of a x axis) 
line, and if spacing of the peak value used as a pair is below a predetermined threshold, the pair judges it as 
what shows the edge of the both sides of a white line, and makes the middle point the representation point of 
a white line. However, in order to suppress the effect of a noise etc., a predetermined threshold is set to the 
above-mentioned peak value (forward and negative), and it is made to be aimed at the peak value beyond 
the threshold of positive/negative. Moreover, when two or more detection of the pair of peak value is carried 
out, it asks for the width of face between each pair, and the pair nearest to the width of face of a white line is 
extracted, and it asks for the middle point (representation point). 

[0016] And the direction of a white line is computed by carrying out straight-line approximation of two or more 
starting representation points. And white line information and the intersection coordinate (x y) of the straight 
line which more specifically shows the direction of the white line obtained by above-mentioned carrying out 
straight-line approximation, and the cope box of a window are sent to the above-mentioned window setting 
means 3, and with the window setting means 3, the window of predetermined width of face is set up so that 
the middle point may come the intersection coordinate (x y). 

[0017] Moreover, with the white line extract means 4, the number of the representation points detected in the 
window is sent to the reliability calculation means 5. With this reliability calculation means 5, the dependability 
of the white line extracted with the white line extract means 4 is searched for, and, specifically, it asks by the 
following formula. 
[0018] 

[Equation 1] Reliability = the number of Y coordinate of several/window of a representation point (scanned 
count) 

And since the rate of the detected representation point (pair of peak value) is so large that the numeric value 
of the above-mentioned reliability is large, the dependability of an extract result is high. Thus, the computed 
reliability sends to the window width decision means 6 of the next step. 

[0019] With the window width decision means 6, from the given reliability, the width of face (the direction of X 
coordinate) of the window set as a degree is determined, and it is sent to the above-mentioned window 
setting means 3. That is, fundamentally, when reliability Is low, width of face is made large, and when 
reliability is conversely high, it is made to narrow width of face. And by multiplying the above-mentioned 
reliability by the predetermined multiplier as concrete processing, you may make it make width of face 
fluctuate continuously to the change in reliability, or 1 or two or more thresholds are set up, you may make It 
make it change gradually, and the technique of arbitration can be taken. 

[0020] In addition, although the extract result in the above-mentioned white line extract means 4 carries out 
an illustration abbreviation, it is sent to various equipments as usual, and predetermined processing is made. 
That is, when sent, for example to road recognition equipment, it exists in the right-and-left both sides on a 
screen, and between two extracted parallel lines can recognize it as a part for the road department. 
Moreover, various use -- it can extract which location (a center, or the left/S twist) of a lane the car is running 
~ is made by detecting in which location in an image a white line exists from the above-mentioned output. 
[0021] Next, an operation of the above-mentioned example is based and explained in the flow chart Fig. 
shown in drawing 2 . First, the traffic information ahead of a car is serially incorporated using a picture Input 
device 1 . And an image processing is performed for every frame and a white line is extracted. At this time, as 
one image which serves as that photoed processing object temporarily shows drawing 3 , by the successive 
line which the left-hand side white line L turns into from a continuous line, it supposes that it was the 
successive line which the right-hand side white line R turns into from a broken line, and a Y-axis and a 
longitudinal direction explain [ the vertical direction of an image ] below as the X-axis for convenience. 
[0022] That is. after incorporating image data, an initial window is set as the predetermined location of the 
image using the window setting means 3 (SI 01 .102). In this example, since the white line located ahead ( car 
] is in the right-and-left both sides of a car, as it is extended, it appears in the vertical direction on a screen in 
principle at right-and-left both sides. Then, he is trying to set two windows as X shaft orientations that both [ 
these ] white lines should be detected to coincidence. And since the initial windows II and r1 extract two white 
lines, respectively, they are set as the right-and-left both-sides lower part part of an image. Subsequently, 
extract processing of the white line by the edge detection described above using the white line detection 
means 4 is performed to both the primary stage window II and the area in r1 (SI 03). In addition, since 
right-and-left both sides set up a window serially with the same procedure and pursue a white line, the trace 
processing to one white line L is explained hereafter. 
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[0023] The representation point acquired as a result of the above-mentioned white line processing to the 
white line detection means 4 performs straight-line approximation from the coordinate on the image. 
Subsequently, the surface of the initial window 11 , While searching for the reliability of the white line which 
searched for the intersection coordinate (x y) with the approximated straight line (white line), and was 
extracted with the window width decision means 6 in the reliability calculation means 5 list, the width of face 
of the trace window set as a degree from the reliability is determined (S1 05,1 06). 

[0024] Even if, even if it is a continuous line like a white line L, the part may be dirty or it may have separated. 
Namely, further Even if it cannot carry out the edge detection of the difference of the shade on the edge of a 
white line, and the front face of a road few with a beam of light or various causes in addition to this or is able 
to detect, since there are few the differences, peak value does not exceed a predetermined threshold. A 
white line exists and may be judged that there is nothing (there is no representation point) in the part of the 
scanning line. Consequently, as the extracted representation point is shown in drawing 4 (A), the 
representation point (x) which is the middle point will exist in the pair (+, -) list of peak value comparatively at 
non-denses. Moreover, as the difference of the shade in an edge part is conversely remarkable and it is 
shown in this drawing (B), the representation point which is the middle point may be able to be extracted on 
almost all the scanning lines at the pair list of peak value. 

[0025] And If there are few pairs (representation point) of the extracted peak value as shown in this drawing 
(A), the reliability of the extract result is low, it will not restrict that the result of having carried out straight-line 
approximation (a drawing solid line showing) shows the location of an actual white line, but the probability for 
a white line to exist on the production of the straight line will become low. Consequently, by making large 
window width to set up so that it may illustrate, and enlarging white line extract area, even if, though this 
extract result is mistaken, it becomes possible to extract an actual white line by the white line extract 
processing in the next window certainly. 

[0026] On the other hand, as shown in this drawing (B), if there are many pairs (representation point) of the 
extracted peak value, the reliability of the extract result will be high and a white line's existence probability will 
become high on the production of the line which carried out straight-line approximation. Consequently, 
window width set up so that it may illustrate is narrowed. Since the area which performs extract processing 
decreases while possibility of extracting a noise decreases by this, high-speed processing is attained. 
[0027] Next, it judges whether whether a trace window's being set as the image which is carrying out current 
processing, and a window are carrying out to the upper limit of one image (SI 06), and when it can set up, a 
trace window is set up on the production of the extracted white line (SI 07). That is, with the window setting 
means 3, the next trace window 12 is set up on the production of a white line based on the width-of-face data 
sent to the intersection coordinate data (x y) list sent frorn the white line detection means 4 from the window 
width decision means 6. Specifically, the trace window of predetermined width of face Is set up so that the 
above-mentioned intersection coordinate may come to the middle point location of the lower side of a trace 
window. In addition, this example is available for changing suitably, although the height of Y shaft orientations 
of a trace window is fixed. And it is made to make it so long that it be low so short that reliability is high like 
this invention, and also the modification can take various means. And extract processing of a white line is 
carried out to step 103 to the inside of the trace window of return and the set-up predetermined width of face. 
And the white line extract in the window set as the setting list of a window is repeated, and is performed. 
[0028] On the other hand, by decision of the above-mentioned step 106, since a setup of the trace window 
beyond it cannot be performed when a window comes to the upper part predetermined location of the image 
under current processing, the existence of degree screen is checked (SI 08), in a certain case, return and the 
following image are captured at step 101, and henceforth, the above-mentioned processing is repeated and 
is performed. Moreover, processing is ended when there is nothing. 

[0029] by the way, when a white line is not extracted in the set-up window Although the coordinate used as 
the criteria (x y) for carrying out the next window setup is not searched for, in this case For example, the white 
line extracted before that is extended and you may make it set up a trace window based on the intersection 
coordinate of the production and the surface of the window which was not able to be extracted. Or when it is 
not able to extract, processing with the image is stopped, you may make it capture the following image, and 
various means can be used. And also when starting, it is processing in step 106 (even if the latter, of course, 
carries out predetermined number extension also of the former, when the extract of a white line cannot be 
performed), and it is judged that a trace window setup is impossible and it comes to shift to step 108. 
[0030] In addition, the width of face of the window which sets up since it is conversely low in a trace window 
r3 unreliable, although the width of face of the window which sets as a degree since the dependability of a 
white line extract in the first stage window r1 since there is a field where a white line does not exist at spacing 
fixed in the case of a broken line although carried out like [ the trace processing to the white line R which 
consists of a broken line ] the above, the trace window r4, and 6 grades becomes high becomes narrow 
makes large. 

[0031] Moreover, in the case where it is the field which does not have a white line from the first, for example 
like the trace window r2, since the extract of a white line cannot be performed, it can ask for the setting 
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location of the trace window r3 set as the degree as described above by extending the white line extracted in 
the initial window r1 . However, since, as for the width of face of the window to set up. the number of the pairs 
(representation point) of peak value is set to 0 and dependability becomes zero, if it remains as it is, the 
window width determined with the window width decision means 6 becomes large. However, since the 
dependability of an extract is not necessarily low in this case, it may be made to make equal width of face of 
that window r2. and width of face of the trace window rS set as a degree, or you may make it return them to 
standard width of face like r6 set up based on r5 (the window width of rthese 5 is narrow since the 
dependability of r4 is high). Of course, it may be made to make width of face large as it is, and various means 
can be taken. 

[0032] A thing with few representation points extracted to this appearance for the null field in the case of a 
broken line and whether and there are few representation points extracted since it was unreliable Paying 
attention to this null field appearing at fixed spacing, the past data (generating condition of the extract field of 
a white line and a non-extracting field) are memorized. Compare with it or for example, in the case of r3 As 
shown in drawing 4 (C), peak value etc, does not appear down the window. Since it concentrates up and the 
pair of peak value appears, it can respond by detecting the degree of dispersion to Y shaft orientations etc. by 
making the denominator of the above-mentioned formula (1) into the number of Y coordinate of the field 
where the representation point exists (between the upper limit of the extracted representation point, and a 
minimum) etc. 

[0033] In addition, in the above-mentioned example, although the white line extract means extracted the white 
line by edge detection, this invention can use the various image recognition technique, without restricting to 
this. 

[0034] Moreover, although it was made to make in agreement with an intersection coordinate in the 
above-mentioned example the middle point of the window set as a degree, this invention may shift only the 
specified quantity not only in this but in the predetermined direction. That is, the direction which was shifted in 
the curved direction in the curve is because detection precision goes up, and the amount to shift can be 
determined from the size of the radius of curvature of a curve. 

[0035] Furthermore, although the above-mentioned example explained the example applied to the equipment 
which extracts the white line formed in a path on the street Of course, it may be made to perform the extract 
to various successive lines, without restricting this invention to this, and as the class of line was also 
mentioned above, it does not ask, but if it is continuing as a whole even if the classes, such as a continuous 
line and a broken line, have the part disrupted on the way. they will serve as a successive line as used in the 
field of this Invention. 
[0036] 

[Effect of the Invention] As mentioned above, with the successive line trace equipment concerning this 
invention, when the dependability of the extract result of the line by which the width of face of the window to 
set up processed before that is high, it becomes narrow. That is, since the area which a line can be certainly 
extracted even if it narrows width of face of a window, possibility of gathering a noise by having narrowed 
window width moreover decreases, and serves as a processing object since following line's existence 
establishment becomes high on the production of the extracted line becomes narrow in being reliable, 
high-speed processing is attained. On the other hand, when the dependability of an extract result is low, a line 
can be certainly extracted by making large width of face of the window set as a degree. That is, improvement 
in the detection precision of a line can be aimed at according to the situation of an extract result, controlling 
the effect of a noise as much as possible, and the processing time can be shortened further as much as 
possible. Thereby, a line can be pursued at certain and a high speed. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one suitable example of the successive line trace equipment 
concerning this invention. 

[Drawing 2] It is a flow chart Fig. for explaining an operation. 
[Drawing 3] It is drawing showing an example of the read image. 
[Drawing 4] It is drawing for explaining an operation. 
[Description of Notations] 

1 Picture Input Device 

2 Image Storage Means 

3 Window Setting Means 

4 White Line Extract Means 
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5 Reliability Calculation Means 

6 Window Width Decision Means 
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Publication Title: 

CONTINUOUS LINE TRACKING DEVICE 



Abstract: 

PURPOSE:To improve the accuracy of detection and also to shorten processing 
time at the time of extracting continuous lines such as white lines on the road 
while successively tracking and setting windows. 

CONSTITUTION:The output of a picture input device 1 for photographing the 
state of the surface of the road in front of a vehicle is inputted to a picture storage 
means 2. A window setting means 3 and a white line extracting means 4 are 
respectively connected to the storage means. The white line extracting means 4 
detects the presence of the white lines by edge detecting processing inside the 
set window and a detected result is transmitted to the window setting means 3 
and a reliability calculating means 5. The reliability is obtained from the degree of 
the capability of edge extraction at the reliability calculating means 5 to be 
transmitted to a window width deciding means 6, the window width to be set next 
is decided narrower as the reliability is higher there and the result is transmitted 
to the window setting means 3. The window setting means 3 sets the window of 
the fixed width on the extended line of the applied extracted white line. 
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mttm^Lfc 0 . m^<o^m^^±»^mzf^tift o vxv^ 
i>m\z\t. Qm<Dm^^»tf^^mmzif3:r^Bmmmi!t^i^ 
\z<<f3i^t\f^om»-i)^±c^o 
[0 0 0 6] mu<r>-mmtf^nrcr)^rc\tm 

\z^r)\t(E>'0< zizlzt^^. 

[0 0 0 7] b;&iL/;5:7&^^, ±f^l.rc:/j^X\t. 'Alzm 

86. ±m<D^'^\,z&m(ox.>yzyf}iyFmm^z^^rz,m'^\z 

±8B<©<fc'53&«^(c*5frt:5^ai(»x-/>^T?'b, -en^ifi 
ttJi-^pjffifttt«5<;fe^30«. tn\zt%t3i\^^^^«t\ht 
e^<7Dx i^Tftt;^ y -r X=£ttlfJt"^ pJtgtt'feii 
fiu-r^^. -ecojg*. aiicoxyi^;&t»§aa>P#Jc«;&^^o 

xUT;5^;£<;a:S;^5:«e), «i3l^Ht):g<:^StVi'5raS 

[0 0 0 8] 2|s:5!igtt> ±ffibfc«gJC«;5*^T?5:$n;fc 

m^m^-r^:ih\z}&^o 

[0 0 0 9] 

rzib\z. :$i^m\zm^mmmjMm^mx\t. mmm^^ 
(Dmm&:m\zmm!m<D^^ > h ^^i^-r^o^ > f 

mriB'^'f >\^omzW'^T^m^mthT^mmth^m 
^ommm^mz^n^mmmm<Dmm&^9i^m^ 
^mmmwrn^Sih. ^<Dmmm»mmmzx^ibftm 
mmo^^^Mzit^cx^kiz^^-r^^-f > \^^(Dm<D^i2: 
^K^u, ^n^^^^<>\^^mM^m^zjSk^^^> 

[0 0 10] 

-r-So Z<Df^. lZ^(D^^>\^^\Z\tl:*^<Dmf)mtE:r 

^^vUikm\zmm'r^o ^ut, -?-cD»i7-<>K^7F^tc 

\^^^^<Dm<Dm&m±\zmf&&v. nm^ m^mm^ 

[0 0 11] ^(om. mmm^ih^mizx^-^ >)^^\^ 
x(Dmiamm(D^^(ommm^'^iib. mmmfi^i&^^^m'^ 
\z\t. mmi^rcm(Dm&m±\z^wiomii^^^^vtmm 
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(3 

3 

cfco, mmsi(o^^^mz\t,. mzwt^^n^^-oy'^ 
(om\tji:<u^rzisb. nmizm^mmr^^tfj^x^. 
^fz,. mmmiiff^m^^m\z\rA\zwi&^n^o^>}^^<o 

t>n^. ^UT> rzii^Wi<x%mzmmi.rzM<om^ 
m±\z'^(D»ifiwtE'r^mmffm^^rz^. mm\zmm^ 

[0 0 12] 

mmm] i^^mizm^mtgtmmmmm(Dtifm^ 
mmm^^nmm^0m\zvx^m-r^o mi}t. 
^\z%^mmmmm&m(o-mmm^^i^xi$r). 
m^^&m\zmmi'fi:m\z'oi>xmmT^. 

[0 0 1 3] mm\z^'r<i:o\z. ltiTV;f3^^^CC 

^T^^^o ii(^®^i2tt^a2«, :i^mx\^mmxtim 

[0 0 14] ^fc, ±i2®^fBtt^-gS:2f-tl, '^^>K 

•^^^^a 3 mxs\z e^ttm^a 4 T&^-^-n-^nfg^^ n 

WL2\z^m'^ntz9!kW^mhrs,^-mm±.(om^^mz 
>\^^^mMt^^o\zU'ox\f^^. ^»m\z\t.. 
^<omm\zn\^xm»}\zwL^r^^m^^>\^^\i. ^ 
ie)^^$nfc0f^^@ m^oy-rysmm \z\t^m}2:^^ 
^m(o^^>\^^^WL'^v. 2^u^Amzn'!>nwL^ 
tt, m^WL^\^rzo^>v<r>±.m\znwL^<D^^>\^^ 
(r>Tmf>m-r^m^&.m\zWL^t^ ^ 3 \zur>x\^^^. 
^UT, ^2^65icri&i^ii{jtti^a4 75^ 

\<L^^ts:sL^)T^WC^^X^\zU'DX\^^^. 

CO 0 1 5] ^fz. ammm^WL^\t,. ±mo^>\^o 
WL^^WL3\zxwL'&^nM-( > K'^^t^xu rrt^ciMU 

T, m^^tv-^)v<D^m^m^m\^^x^^9m^n 

mf&^nx\^^fs.\i^^») ti^^^m\zti^m,^x\tm^< 
^^^tbJE0\:^-^mt)^^^t>n. m\zBmf)^^m'»<D 50 
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4 

mn&^\zn.^m^x\t^<D\i-{;m^s>^t>n^. t 

V. y^x^(o^s^m^^rztb. ±&h:-^m (jer 
z^M,) iz\m^(Di^^\.m^^^iy. ^<z>u€v>ffl^M 
^ftJEM<D\f-^m^Mm.^r^^^^zvxi,^^. * 

L, -5-0^f>,fi ami^ ^3R86^o 

[0 0 16] •eixT«^ffiiS[(7>f^^^Srfi^3£^UTe 

>\^^mmmwL3\zm^^o\zfji'=>x:^r). 
CO 01 7] ^fz. mmmm^&4xkt. 
S4TfflfflLfce^<z>mMtts«i6'5t>coT, ^^m\z 

[0 0 18] 

[&11 mSS = «Sj^CDSc/'^<>H'^<DYiffig& 

(omm^ifii^^^. ^(o^'^szi.xnm^nftmmm^'*. 

WL(0^'<>Y^m^^^^Wc^\zm^^o\zfs,^x^^^. 

[0 0 19] ^-r>K^4ii^;e^a6T?tt, ^PL^nti 
mmmfs^^. :k\zwti^r^^^>Y^<om^ ixmm:^ 
f^) ^tfc^b, ^n^±mo^>\^o^^^m3\zm^ 
^o\zy3i^x\^^^o -ry^t^t^. m:$^m\z\tmmmi(tm^^ 
m\z\tm^a:<v. m\zmmmt}^m\^^mz\t®^^<^ 
^^v\zvx\^^^. -^UT, M.i^&ii^mmLvx\t. ± 
$^mmm\z^^(D^.^^m^frzD'r^z.L\z^K>. mm 
e^(Dmm\zm^xm^m\zim^mm^i^^^v^zLx^ 

[0 0 2 0] ;a::fe. jbEs»aai^a4jc;fe^tsaaiiie 
tf^wtE-r^if^^^m-r^zit^z^D. m^^i. mmf>m 



(4) 
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[0 0 2 1] :k\z±mvft^mm(Di^m\zz}i.'^xm2\z 

[0 0 2 2] TlfSitD-^. mSLy'-:$'^mK>&/ufim. 

^yY^wc^^^^^m^^x. ^(r>w\^(r>m'^^m\zv\ 
m^^^yy^'^^wc^^^ (s i o i, i o 2) « i^mx 
m^m-mzm^^^^mt. ^mo^&mmsz'^^ 

(ctftm-r'«. yim^^mz2-D(f>^^>Y^^wc^\^x 
1. ritt, 2*<^sji^-en'€^n»m-r'5c:<i:z5^e. iic? 

•OH-^l 1. r ll^cDxUTtC^fctUT, e^^tfetfj^a 

n3 (s 1 0 3) . ysi^. tE:^mmt^m-<7>9[im^m 
\zj:r>m:k^^ > \'o^m^i^x&m(omm^n^<o 
X. ^T. -:^(o&mi^\zM'r^itmmm\z'::>\^^xfsm 

&mikti^^st4:\z^r)'t(Dm^±(D0^mi^^^m, 

^ c&m) t<D^jkmm (x, y) 

hi/t&»<Dmmm^^isb^t^\z. ^<Dmmmtf^^mz 
wt'^T^^Mmo^>Y^<om^^'&'r^ (sios, 1 

0 6) . 

[0 0 2 4] ^fsii:>%. rzt^Bmi^(D^v\zmmx^ 
•ofdtvxh. ^(D—mmnx^^rzO. m^mxi^rz 

(omf}^{>u^^tz.mz}:i-^mm^(D\^^\,^m.^m.?Lft 
^^fs.^vx. ^(DM^^^<7>^m\z\ll&mi)^^tElyf^\^^ 

mm^ntzVmmt.. fiaj;^ffEJ4 (A) \Z7rct^o\z. 

\i-^^<D^7 (+. -) mmz^o^Mx^^R^^ 
nx-/>?SP^T<Dig|gSE©M^t®^T. [^0 (B) rc^f 

[0 0 2 5] ^E-UT. (A) JC^T<t3JC, 50 



Ltz^Mf)^. ^^<DB^(Di<Lm^7^vx\^^^t\tmi^ 
'^<Dmm(om^m±\zamf>^w^t^mm^i&<t3i 
^. ^(omM. mf^r^^oiz^^-r^o^ > i^^m^ 
a:<{^. &mmuxoT^±^<'r^:it{z^o. fct 

[0 0 2 6] (^s (B) cz><fc'5{c, am^nT^tf 
<DesK3«>tR<. mmi&ui.ftm<Dm^±\zBm<D:^ 

[0 0 2 7] :$^\z. mE9BM\^x\^^^mmzmm':7^ > 

CD®^(D±^{rfToT^i/5:V>d^^4^J^ (S 1 0 6) 

WL^-^mts.^^\z\ii. mm\^tzmm<Dm^m±.\z^mK7 

^>H'>&^;£ (S 1 0 7) rs, Tis.t>^. 

owt^^Wi3x\t. &mf^m^m^t^^'^ibnx^rc^ 

j^m^y'-:$' (x. y) MD^fC^^/O Hr>i|@^j£^ilj 6 

\z'A<om^^^>}^^ 1 2^wt^r^. M:^mz\t. ± 
^^^^m^tf^mm^y^ > \^o<oTm<o^AiiLm\z< ^j;: 

x\:x. mm^^>}'^(DYm:^\^(Dm'^\t—'^\zvx\^^ 

^^m(Dj:v^zmmmf)^m\fm^m<. ^tti&t^'^i^^^ 

[0 0 2 8] — ±tax-7^^yy 1 0 Q(Dnmzx. m 
^mm^(om^(D±:^^^iiLm\z^^ >\^^i!)^^rzm'^ 
\z\t. ^n&.±o:>i^m'y'i > \^^<Dm^:^^x^y3ii^rz 
;^mm<7>^m^mmi^ (s i o s) , ^^m^iz\^ 
T.T'^yzfi 0 i\zmr>. '^(omm^wK^iL^. sm±^ 

[0 0 2 9] tzi^x. i&is:vtt^<>}^'y^\zmmi>^ 
rztb<Dmmi:t3i^ (x. y) ffigj^^««)e»n^(.i?&t, - 

s^mmizm-^^^xmrnK?^ >\^^^m'&'t^^z>\zi.x 
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CO 0 3 0] WMt^^u^BU^xz^-^^mi^g^ 

[0 0 3 1] ^Tc. m^\tmm^^ r 20^0 
-e€>s:vifc«>, ±mi.^c:t<^<D^A\zwt^'r^mm'y 

-f > F ^ r 3 <D^^&:m\t. mm^^ >]^^r I \ZXi& 
^\^tcBm^m^T^^L\z^r^:»^^;iht(iX^^. 

^ r 2<Dmt'A\zm^'r^mm'X>\^^ r 3(D^^:\t 
^\^<T^^3\Z\^ftO. r5 (r4X(Dmm 

f^:^m<U^X\^^^rc^. :i(Dr SX(D^^ >\^^®\t 

m(Dm^zmT^o\zi^x^^\,K %^^Aj. ^o^^m 

iO 0 3 2] ^VX. ^<Dm\Z^m<Dm^\Z:^^f^^B 30 

mm<^tc}sb\zmm\.tzVt^^^^(i^fx\^^(Dt^. mm.mm 

. (C) \zmr^o\z^^>Y^(OT:f!\z\t}^-^mmffi 

mn^r. ^:^\zM^\^x\:i-^^o)^7t(^mti^^hf}^ 
^, Ym'j5mz$^'r^\t^^^(om^^^i^m't^z.t, 

fc:cfcD±fB3S (1) a)^h^S:f^i6jSo#^EL^T(riS®« 

[0 0 3 3] fSi^. ±iBLfc^S6^T«, S^tttti^g 
:r.^yi>»m\z^r^Bm^m\^^^^o\zV1tifi. * 
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[0 0 3 4] ^rc, ±.t^i.rznmmx\r^\zwi'&r^^ 

•eor ^>-ra«*- >^oft2p¥s<©:*:/h*^ ^ Sixer's d 

[0 0 3 5] $^1::, ±,^vt:.^mmx\z. m&±,\zm 
WL'^tiit&u^mm'r^mm\zmm \^itm\z^^^xm.^ 
\.titi^. ^%mt.^n\z^:^z.t.u<. m^<DmmM\z 
t^T^mm^n'^^^\z\^x%^\^^m^^^^/vx^ 

m^t)'r. m^\z^^nrcm\ii^^^x^^Pf-hi.xm: 
mvx\^^n\^^^mx\^^om^mt.tsi^<Dx^^. 

[0 0 3 6] 

[^igosim] }^±,(D^o\z. ^^m\z^^mw^^m 
fs,t>%. mn'&timi^mi^\z\t. ^(D^mvtcWt<omm, 

m±lZ'A(Dm(DW^myLtim<r3i^r:itb. ^^>^^<d 

^tdnimmm^m&^^z^iiox^^. cnfc,fco> 

So 

[03] n^iitMjfmmo>-mt:^tmx^^. 

[«F-^Ol5fcB^] 

1 m^x-nmm 

2 M^SHIt^S 

3 '^-f VH-^IS^^S 

4 a^u^g 

5 ©Mssai^a 

6 o^>v^m^'&^m 
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